Evidence against the smooth endoplasmic reticulum as a continuous channel for the retrograde axonal transport of horseradish peroxidase.
The involvement of the axonal smooth endoplasmic reticulum as a channel for the retrograde axonal transport of horseradish peroxidase (HRP) has been tested by analysing serial sections of 52 HRP-positive organelles in chick optic nerves. The enzyme marker was injected in the posterior, contralateral optic tectum 10 h before fixation of young chicks. The two optic nerves, retinas and optic tecta were incubated for electron microscopic demonstration of HRP. Thin sections of the retinas and tecta and serial thin sections of the optic nerves were studied in some cases with the aid of a goniometer. Of the 52 organelles, 42% had a tubular shape, 46% were oval and 12% were multivesicular bodies. None of the organelles was found to have continuities with other membranous structures, including tubules or cisternae of the smooth endoplasmic reticulum. In 10 cases, the smooth endoplasmic reticulum was followed in serial sections over a length of up to 4 micrometer. In every case, the reticulum appeared to form a continuous system although some tubular extensions apparently ended blindly near other organelles. In neither the 10 series of serial sections nor in any other individual micrographs did any recognizable profile of the smooth endoplasmic reticulum contain HRP. Measurements of the thickness of the membranes of HRP-containing organelles, of the smooth endoplasmic reticulum and of plasmalemma were made, since these membranes have been distinguished on the basis of their thickness in other cells. The plasmalemma in the axons was about 20% thicker than that of the smooth endoplasmic reticulum, and about 9% thicker than that of HRP-labeled organelles. The membrane of the smooth endoplasmic reticulum and HRP-organelles could also be distinguished by this means. It is concluded that in chick retinal ganglion cell axons, HRP is not transported in a retrograde direction via a continuous channel of smooth endoplasmic reticulum.